Contributions of central and peripheral TRPV1 receptors to mechanically evoked and spontaneous firing of spinal neurons in inflamed rats.
TRPV1 receptors are activated and/or modulated by noxious heat, capsaicin, protons and other endogenous agents released following tissue injury. There is a growing appreciation that this molecular integrator may also have a role in mechanosensation. To further understand this role, we investigated the systemic and site-specific effects of a selective TRPV1 receptor antagonist, A-889425, on low-intensity mechanical stimulation in inflamed rats. Systemic administration of A-889425 (30 and 100 micromol/kg po) reduced mechanical allodynia in complete Freund's adjuvant (CFA)-inflamed rats. Systemic A-889425 (3 and 10 micromol/kg iv) also decreased the responses of spinal wide dynamic range (WDR) neurons to low-intensity mechanical stimulation in CFA-inflamed but not uninjured rats. This effect of A-889425 was likely mediated via multiple sites since local injection of A-889425 into the spinal cord (1-3 nmol), ipsilateral hindpaw (200 nmol), and cerebral ventricles (30-300 nmol) all attenuated WDR responses to low-intensity mechanical stimulation. In addition to an effect on mechanotransmission, systemic administration of A-889425 reduced the spontaneous firing of WDR neurons in inflamed but not uninjured rats. Spontaneous firing is elevated after injury and may reflect ongoing pain in the animal. Local injection experiments indicated that this effect of A-889425 on spontaneous firing was mainly mediated via TRPV1 receptors in the spinal cord. Thus the current data demonstrate that TRPV1 receptors have an enhanced role after an inflammatory injury, impacting both low-intensity mechanotransmission and possibly spontaneous pain. Furthermore this study delineates the differential contribution of central and peripheral TRPV1 receptors to affect spontaneous or mechanically evoked firing of WDR neurons.